A new CCD photometry survey of the open cluster NGC7788 in U, B, V, R and I colors to magnitude V=20 is present. Extensive comparison of our photometry with other published dataset shows excellent agreement, indicating that CCD photometry is capable of producing a uniform set of measurements consistent with the photometric system defined primarily by the Landolt standard sequence. For this study we used the 113 stars considered to be cluster members by Becker on 1965. Assuming R = 3,06 at (B-V) = 0.0 and the Zero Age Main Sequence of the Pleiades as reference locus with distance modulus 5.57 (Walker 1985), we have derived from the resulting color-magnitude diagrams new and more accurate estimates of the reddening and distance modulus of the cluster with turn out to be E(B-V) = 0,28±0, 03 and (m − M) o = 11,9 ± 0,24 respectively. With the parameters obtained and assuming solar compositions, the age of NGC7788 is 9, 33 × 10 7 yr, and the distance is 2398 parsec.
Introduction
Open cluster are good tools to analyze the large-scale proprieties of the disk of our own galaxy and the test the theories of stellar and galactic evolution. In this first paper we present the result concerning NGC7788, a cluster located: R.A.:23 h 56 m .4, Decl..+61 • 23 m .5 near the Perseus spiral arm. Our objective was to produce a deep U,B,V,R,I survey of a region centered on the asterism of NGC7788, calibrated measurements according to the standard U,B,V,R,I Landolt, using the earlier study of NGC7788 done by Becker, associated with equatorial coordinates and cross-references to the mentioned investigation, as Landolt stars [4] .. This new photometry would be immediately applicable for comparison with theorical isochrones, and for the investigation spatial distribution, and luminosity function of the cluster. The scope of our survey was limited primarily by the size our telescope and the observing time available. The resulting photometry should, in short, give us a fresh look at a cluster.
The Data

Observations
The cluster was observed in 2013 February (UT) with the Richey-Chretien telescope of the TS Corporation on Andrate (TO) -Italy station, equipped with a CCD camera (FLI EEV2 back illuminated, 2048×2048 pixel µm 0, 39 arcsex/pix) and set of UBVRI filters (Johnson-KronCousins). Except for the last hour of the final night, when high cirrus clouds moved in, the weather was exceptionally clear. Fig. 1 show the identification map for the stars measured and the Table 1 gives the correspondence between our star numbers and result of analysis data. Table 2 show the journal book of observations and capture image. The caratteristic of strument are visible on this paper: [1] . Preliminary processing of all CCD frames, to apply bias and flat field corrections, was alone with standard routines in the IRAF software package. For each evening, at least 28 flat field exposures were available in each filter U,B,V,R and I, from dome illumination, and at least three frames each in U,B and V using sky illumination. The dome flats were applied to all image but for the U,B, and V images the dome flats lefts slight residual patterns due presumably to the illumination or color balance problems. The IRAF sky illumination or color balance problems. No residual patterns can be seen on the images. The photometric reduction were made with a software package, IRIS, developed at Christian Built. The IRIS is similar to several other photometry programs in using a point-spread-function (PSF) fitting procedure to calculate the magnitudes of all stars on a CCD image. Once a model PSF is computed, based on the observed image profiles of the brighter, relatively isolated stars on the frames, a map of the crosscorrelation function between the PSF and the original image is used to identify all measurable stars on the frame. The magnitudes of stars in the Table 1 are computed by fitting the position and scale of the PSF to each star image in turn, in order of decreasing brightness. The Zero Point of the frame is set during the PSF calculation, thought aperture photometry of the stars used to calculate the PSF. 
Transformations and Reductions
Instrumental magnitudes for all measured stars were transformed to a standard system using fitting coefficients derived from observations of standard stars whose magnitudes have been well established in earlier studies. Our primary source of standards compiled by Landolt (1983) . Transformation coefficients between instrumental and standard magnitude was determined using the following equations: 
Photometric Error
The precise definition of photometric errors in the measured of star image on CCD-frames is not an easy task. In fact, the "total" error is produced by the contamination of at least three different contributions:
• the measuring error in each individual frame and in the standard stars used for the calibration (external error)
• the intrinsic error involved in the Standard System
Since repeated fits of any star on the same frame always give an identical numerical solution, the only available determination of the internal errors is represented by the plots of the colour correction for the standard stars used for the calibration.
Comparison with Previous Studies
Despite of its position, very close to the Standard cluster NGC 7790, NGC 7788 seems at this moment, very little studied. The only previous photometric study of this cluster based, between other things, only on photographic photometry, is that of Becker (1965) . Such photometry has been publisched in [2] . We are confident that the use of a CCD detector should guarantee the measures presented in Table 1 even at the faint end. In 1965 Becker obtained for this object the following two important data, a reddening value of 0.28 and a cluster distance of 2410 parsec. Table 3 show the final values of mean colour excesses and the true distance moduli, along with their rms deviations. 
Data Analysis
The coulor-magnitude diagrams
Field stars
NGC7788 is near the Perseus arm. This location contributes to give a sizable contamination of foreground and background objects. Since no reliable radial velocities are available (except for the variable stars), the discrimination of non-members from the observed sample can hardly be carried out by checking each star individually on purely photometric grounds. In other to get anyway a sample less contaminated than that directly obtained from the reductions, we have thus decided as a first step to determinated the blue envelope of the Main Sequence (MS) in two Color magnitude Diagrams (CMDs) and to preliminary label as field stars those redder that the colour of the obtained by δ (B − V ) > 0.3 and δ (V − I) > 0.3. This chose should not reject cluster members (at least for stars well below the turnoff) and yields a sample suitable for further analysis.
Candidate members
With the cautions discussed in the previous sections, we can define a Main Sequence (MS)-band which includes the "candidate" members. The distribution of stars across the Main Sequence (MS) in the V us (V-R) color magnitude diagram was determined by applying a best fitting procedure with the Pleiades and Hyades ZAMS in (V, B-V) and (V, V-R) planes. 
Cluster Parameter
Reddening and Distance modulus
Open cluster are very frequently affect by large colour excesses, and variations of extinction across the cluster itself are often present. In order to fit the observed Main Sequence (MS), determinated from Colour Magnitude Diagrams (CMDs) of the cluster described in the previous sections and to derive the reddening and distance modulus of NGC7788, we adopted the Pleiades sequence derived by Turner [8] [9] (1976,1979) as fiducially ZAMS rather than the Hyades sequence, to avoid the problems of controversial metallicity and age corrections. The adopted distance modulus of the Pleiades is 5.57±0.08 (Feast& Walker 1987) [12] . For the radio of total to selective absorption we have adopter the expression (Olson 1985 [7] ,Walker 1987b) [13] :
for the relation between the B-V and V-I colour excesses (Walker 1985 ) [11] :
We have then assumed for the mean intrinsic colour of the cluster (B − V ) o = 0.0 which implies R = 3.06 for E(B-V) = 0.0. These choices allow the determination of both reddening and distance modulus through the two available plots, namely (V, B-V) and (V, V-I), where the best fitting procedure can be carried out. Of course, since the two plots are not totally independent and, moreover, we do not know precisely Y and Z, the solution is not unique. With these caveats, we find that the combination of values leading to the best fit to both the (V,B-V) and (V, V-I) sequences is E(B −V )=0.28±0.03 and a distance mod-
, 24, where the error in the distance modulus results from the combination of the error in R, in E(B-V), and in the ZAMS fit.
The Luminosity Function
Determining the number of stars as a function of luminosity in a cluster is a difficult procedure because of the presence of background stars in the same line of sight. In his photographic survey, Racine (1971) used a comparison field outside the cluster to determine the amount of field star contamination. Francic (1989) used proper motion studies to determined membership. Neither method was suitable for this study, since our field did not go out even to the cluster edge, and since the available proper motion data does not go faint enough. Instead, we applies a statistical correction to our data based on the distribution of star in the colour-magnitude diagram(CMD). The method involved counting the number of field stars of a given magnitude with a region just blue of the main sequence(MS). The resulting brightness distribution of filed stars was then used to correct the raw data to determine the number of main sequence(MS)stars with each magnitude bin. The agreement with published luminosity function is quite good, and a comparison of our luminosity functions is show in Fig 11. 
Age Determination
To determinate the age of NGC7788 we have applied an expansion of the classical method of isochrones fitting assuming as know data Y, Z, E(B-V) and distance modulus. Our method is based on the comparison of the observed (CMDs) Colour Magnitude Diagram of the cluster with the theorical diagram resulting of an object containing the same number of stars above the limiting magnitude as observed in actual cluster. Our simulated diagrams are based on two homogeneous set of stellar evolution models with solar metallicity Z = 0.02, mixing length parameter α = 1, 5 and intermediate mass loss η = 1/3. The first set of models takes overshooting from convective cores into account and range from 1, 2 to 100⊙ the others are standard models without overshooting and range from 0, 7 to 120M⊙ The simulated diagrams has been transformed into the (V, B-V) plane by applying to each star Walker's (1987b) relation for the total to selective absorption and the values of reddening and distance modulus of NGC7788 found in the previous section. We have used for the comparison only the 113 stars considered to be as actual members of NGC7788. Our best simulated distributions of NGC7788 based on standard evolutionary tracks corresponds to an age of 9, 33x10 7 years, significantly lower than the 1, 58x10 8 yr derived it overshooting is taken into account, and a Log (Age) of 7,97.
Conclusion
This first CCD photometry of NGC7788 has allowed us to put more constraints on the main parameters of the cluster. By carrying out main Sequence (MS) fitting in the (V, B-V) and (V, V-I) planes we have determined the reddening and the distance modulus of this cluster. From a mosaic of CCD Image of NGC7788 cluster we have derived the following information:
1. We have tabulated U, B, V, R, and I colour of 113 stars. The photometry is presented with equatorial coordinates for each stars and cross reference to other studies to make it handy and useful for further research on the cluster. A comparison with previous studies shows that the photometry fits well into the standard system define by Landolt.
2. We present a sample of stars suitable for use a standard calibration for general CCD photometry.
3. Based on colour-colour plots of the cluster, we derived a reddening, E(B-V) of 0, 28 ± 0, 03, a metallicity, [Fe/H]=-2, a distance modulus of 2398 parsec and a Log(Age) of 7,97.
4. Finally, the age of NGC7788 has been determined by means of simulated Colours magnitude Diagrams (CMDs) based on stellar evolution models either with overshooting from convective cores age 1x10 8 yr or without 9, 33x10 7 yr.
Give the importance of this cluster and the still insufficient set of data available, further observations on metal content and membership are needed. Table 1 . Orientation: north is at the bottom, east on the right. 
